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Protection of metro tunnel by airbag pile in construction of
adjacent foundation pit

NI Fuxing', YE Junneng’, LU Xing?, LIU Ganbin'"
( 1.Institution of Geotechnical Engineering, Ningbo University, Ningbo 315211, China;
2.Ningbo Rail Transit Group Co., Ltd., Ningbo 315010, China )

Abstract: High pressure airbag pile is a new technology for metro protection. In order to study the protection
effect of high pressure airbag pile arrangement on existing tunnel, the influence of foundation pit on Ningbo Rail
Transit Line 3 tunnel in JDO8 is taken as an example, whereby a two-dimensional calculation model of the
influence of foundation pit excavation on the tunnel is established, the effects of the distance between the airbag
pile and the tunnel, the buried depth of the airbag pile and the loading pressure of the airbag pile on the tunnel
deformation are calculated and analyzed, and the calculated results are compared with the measured results. The
results show that the calculated results are close to the measured results, and the design scheme of the foundation
pit meets the requirements of metro protection. The tunnel extrusion rebound occurs after the airbag pile is
loaded, and the tunnel horizontal displacement caused by foundation pit excavation decreases, with the increase
of airbag pile length, the tunnel horizontal displacement decreases, the uplift increases, and the lateral
convergence increases. It is preferred the distance between airbag pile and tunnel to be 3 m, and the airbag
pressure to be 800 kPa.

Key words: adjacent foundation pit; high-pressure airbag pile; existing tunnel; model
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